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Enzymatic Characterization of Peroxidase from Soybean Sprouts
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Abstract

Enzymatic characterization of peroxidase(E.C. 1.11.1.7) from soybean sprouts was investigated.
The optimum pH of the purified peroxidase was 7.0 and relatively stable at pH 6.0~7.0. And the
optimum temperature was 50°C. The enzyme was most active with guaiacol as a substrate, followed
by (+)catechin, pyrogallol and p-phenylenediamine. The K, values for guaiacol and H;O: were 4.2mM
and 2. 5mM respectlvely L Ascorbic acid and 2-mercaptoethanol greatly inhibited the enzyme activity,

while Cu®' , Co® and Ni’" activated the enzyme.
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A1 E-o] WA olt o)l ol 0 7l F 42 per-
oxidase, lipase, lipoxygenase, protease 5] ¢l+=dl(1)
E3] peroxidase(E.C. 1L.1L.1.7)= A &4 da] &%
Bho] Fhedojt okl o) FhF A o] B4 2H S d o)
= Jeln, olH AW Aesle E4ZE FE po-
lyphenol oxidase -} tyrosinase 5] 9ltH2). =&} per-
oxidases WAl o] 743k A A TA] AekA Ao} Af 2
733tell A w2 Rt glew(34) 4k F(Ha-
phanus sativus) A A3 o] v o} 1 A=A EA
o] BFal A glt}(5). o] ¢} S| = Japanese radish(6), Jer-
usalem artichoke(7), soybean(8), potato tube(9), green
asparagus(10), tobacco(11), peanut(12) S-ol 41 ¢] per-
oxidase® F&, AA st 2 AststAl gl EAo) 4t
QA o] Lol gk 7hx] So] ¥ wiyl gleh =3} per-
oxidase< superoxide dismutase, catalase, glucose
oxidase, polygalacturonase, cellulase %-¢| Z4 3%
LA #AA 7 2l52(13) indoleacetic acid AFEH14)
lignification(15), phenol’d 31318-2] 4+3}H(16), o & A
o) 2a1(17), $L 2] %4 18) FolE Heiaba) 3ol
= EAbA gl F2E 93] ispperoxidasett active site

| et B8 od7o) Ihitel AP 2 910 (19-21). v
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2] B Aol ofF 93l Al vl glu AlFll A T
o] #0227} E3] " FobE ol peroxidases]
ZAol ¥o& g3 A2 ALyt & Fhgey
¥] peroxidase S &, A A slo] A3}shxql & BNz
Absha FbE peroxidase?] o] 84 HA3HEA Q) 7]
2A8F 934 sl

HE U

Mz

B Ao e S LE Junseidl AEL,
guaiacol<- Sigma Chemical Co. Z%-8] 74 3kgd 2 F
Y2 (Glycine max L)& FAt#A A) AlshT shdE
A Ao Fedstelel.

FUEL 7] 338 oo Eeke] 50mM Tris-
HCl(pH 7.0) $+5N4< H7}ete] DA 2 387 ohf
% cheese~cloth® o338} t}-2 4°C, 10,000 X g 4] 20
27+ A4 EEe A5 YL 2E LMo A48}
:}’:zeh_ ZE2NYL 30~70%2) B4 FEFOE 3

1, THA 7 F QA2 (10000 % g, 203, 4°C)3ked 3]
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AEE #ste] 232 10mM Tris-HCI(pH 7.0)¢] =
Rtk o)A & T4 ol F£AF 10mM Tris-HCI(pH 7.0)
AFHo 2 3835 DEAE-Sephacel ion exchange
column(2.5 X 15cm) el 4} 0~1.0M9] NaCl-% linear gra-
dient7} H =& st < 28ml/hr2 43417 2.8mi¥
+3 35t} Peroxidase?] &Alo] gl $E9Hg o}
Al B Al Algstge F 4N vl specific
activity”} 10.89) #7}Eglen] £8& 11.3% ).
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FHE peroxidase 4 o] glol 4] wh-golo] HE
X F4E44 5mM, guaiacol 15mMel it & 0.1
M Tris-HCI(pH 7.0) %%} 2.75mlell 0.45M guaiacol
o 1m19} 0.15M Hz0z 0.1mlE 73 3 o 7] ol 50019
R 747}%}@1 50°Ceil A 182k wh-g A Ao}, &

HP&”‘«I ¥ 3miel gl om) £ uhE Fefl 470
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ik olu] 18 Fot 4 Imld AR Y wHg-Eo)

FEEE A7 AL 1 unit2 A3l

Zot Y 0@

urSel == pH
AAR 49 ¥k théh AA pHE Yofr7)
A8t A uk-g-dof pHE 3.0904] 10.071] ¥s}A)

F1HA Bae] G448 FA s AEHEE Fig. 1
o Ve gict. ub-gof) 221 2459(0.1M)< pH 3.0
Na-glycine, pH 4.0~5.0+= Na-acetate, pH 6.02 Na-
phosphate, pH 7.0~8.0<2 Tris-HCl, 283 pH 9.0~
10.0= Na-borate & AH8-3t1ch. Fig. 1¢]4] 9} 2+e] pH
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Fig. 1. Effect of pH on activity of peroxidase from soy-
bean sprouts.
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Fig. 2. Effect of pH on stability of peroxidase from soy-
bean sprouts.

The enzyme at various pH values was preincubated
for 24hrs at 4°C.
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Fig. 3. Effect of temperature on activity of peroxidase
from soybean sprouts.
Enzyme solution was incubated at various temper—
atures.
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Table 1-& & peroxidase?] 7} 2 ol tf g Eo] A

S el Aol EF3 48X SA Y o webi HoOp

2] £}l A 7122l guaiacol P4 ¥W3FE aminef-<}

~phenol3} 3+ &8¢ 71AZ A8t B} (+)catethin©]
60.1%2 7}AF Ao Egtow trihydroxyphenolH-

Table 1. Substrate specificity of peroxidase from soy-
bean sprouts

Substrate(10mM) Relative activity(%6)

Guaiacol 100"
Amine

PPDA? 265

OPDA” 159
o-Diphenol

DL-DOPA® 159

(+)Catechin 60.1

Catechol 12.4
m-Diphenol

Resorcinol 0.2
p-Diphenol

Hydroquinone 9.8

Ferulic acid 36
Trihydroxyphenol

Pyrogallol 449

Gallic acid 23.2

P100% relative activity corresponds to 15.04 unit.
2)p-Phenylenediam'me

3)O'Phenylerlediamine
“DL-8-3,4-dihydroxyphenylalanine

.. pyrogaliol3} gallic acidefj 4] & &4 & Yehlie}
£-5) amine¥ll 4] = 1 peroxidase(22)] 7 -$- OPDA
(o-phenylenediamine)”} PPDA (p-phenylenediamine)
B} 45u) o]Abe) =2 A& Yehlgla fAzkAt
peroxidase(7)= PPDA”} OPDAR Y} R & A3}
HE& Jepd B st gledl, & 7oA PPDAY
OPDAR T} 150 o]} F2 A& vepuiglch 2
9] m~diphenole| A& 71 2] A o] Ve =] gk
p-diphenolFo A & F& AL Brh

Fig. 4%} Fig. 5+ 71 A & A}1-4-8 guaiacol¥} Hz0:22]
R ST wX e dekg AT SmM
He02% AHE-3E HE3- FollA] guaiacold] HEFFEE
0.93mMol A 45mM7EA} ehodstAl HakA Z 2, 15mM
guaiacold T g wH-g- FollA H:0:9) HEFEFE
0.31mMell A 15mM7LA] B3A A EFEAEA 34
W o2 F4e] G442 stdch 181 Lineweaver-
Burk® ¢l 213} 78 Michaelis A< (Km)+E guaia—
col- 4.2mM, HoOz= 25mMZ vebstet, §h o} 1l
peroxidase(23)l] 4] 714 2 A48k OPDAS} H.009)
KA 7} 1.65mM, 7.97mM )¢l v ¥} peroxidase(22)
A 7)4 2 A48 OPDAS} H0:9) KXl = 77} 2.6
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Fig. 4. Lineweaver-Burk plot of guaiacol oxidation of
peroxidase from soybean sprouts.
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Fig. 5. Lineweaver-Burk plot of H20: reduction of per-
oxidase from soybean sprouts.
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Table 2. Effect of various inhibitors on the activity
of peroxidase purified from soybean sprouts

Inhibitor Concentration Inhibition
(mM) (%)
L-Ascorbic acid 10.0 100
1.0 100
0.1 62.4
2-Mercaptoethanol 10.0 100
1.0 100
0.1 779
L-Cysteine 10.0 100
1.0 93.2
0.1 425
Dithiothreitol 10.0 100
1.0 100
0.1 73.9
Sodium azide 100.0 100
10.0 76.6
1.0 29.9
EDTAY 100.0 495
10.0 31.0
1.0 53
Urea 100.0 22.0
10.0 152
1.0 03

DEthylenediamine tetraacetic acid

el

Table 3. Effect of metal ions on the activity of perox-
idase purified from soybean sprouts

Metal ions(10mM)

Relative activity(%)

None 100

CaClz 133.7
BaCl, 112.7
MnClz 131.1
CuCl; 292.4
MgClz 144.1
CoCl 1915
ZnCly 100.2
HgCle 432
NiCl, 161.4
CrCls 38.3

acid, 2-mercaptoethanol, dithiothreitol< 1.0mM # 7}
2] 100% A o] # 8 H 93 L-cysteine 10.0mM 3
7}A], sodium azide® 100.0mM H7HA] E49] Ao
244 5] A 8] =] 2}, =3 EDTA(ethylenediamine tetra—
acetic acid)+= 100.0mM H7}A] 49.5%2] A & & vhe}
Y o yreats 220%E 7FAF A dl&-o] ekt £ oA
vielst ule} zho} A el s AE vhebd L-
ascorbic acide &AaAHE 2 2 PAEH quinoneH-E 3
HAA F§7 2E S uhA she 242 doba 48 A
320 (25) B Afel ALSH SPEES 40 2
ARG BFAE ATz A4S A
= AR 4 A loh©@6).
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Mn* % 84-¢ 27147t} v o Hg™' v O 52
FA48AE A st Aoz el 9 peroxidase
(92)9] 73 %ol = 5mMe} Hg? A7hA 4848 27
A Zeba B 3E gl o x| 7k=} peroxidase(7)9] 7
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